Adenine nucleoside dialdehydes: potent inhibitors of bovine liver S-adenosylhomocysteine hydrolase.
Various ribonucleoside 2',3'-dialdehydes, including adenosine dialdehyde, S-adenosylhomocysteine (AdoHcy) dialdehyde, and 5-(methylthio)-5'-deoxyadenosine (MTA) dialdehyde, were shown to be potent inhibitors of bovine liver AdoHcy hydrolase (EC 3.3.1.1). These ribonucleoside 2',3'-dialdehydes produce both time-dependent and concentration-dependent inactivation of the AdoHcy hydrolase. The inactivation appears to be irreversible since the enzyme activity cannot be recovered after prolonged dialysis against phosphate buffer. However, a substantial percentage of the enzyme activity could be recovered when the inactivated enzyme was dialyzed against a nitrogen buffer [e.g., tris(hydroxymethyl)aminomethane (Tris)]. This reversal of inhibition could be prevented, however, by pretreatment of the ligand-enzyme complex with sodium borohydride prior to dialysis in Tris buffer. Inclusion of substrates (e.g., adenosine or AdoHcy) afforded protection of the enzyme from the inactivation induced by the ribonucleoside 2',3'-dialdehydes. These data suggest that the bond formed between the enzyme and the inhibitor is probably a Schiff base linkage between the aldehydic functionality of the inhibitor and a protein lysinyl residue in or around the adenosine-AdoHcy binding site. When [2,8-3H]adenosine dialdehyde was used, a stoichiometry of 1.73 nmol of inhibitor bound per nmol of AdoHcy hydrolase was determined. Analysis of the kinetics of enzyme inactivation using the Ackermann-Potter approach indicates that adenosine dialdehyde is a tight-binding inhibitor, exhibiting a stoichiometry of one to two molecules of inhibitor bound to one molecule (tetramer) of enzyme and a Ki = 2.39 nM.